generically called "computer," but is a misleading connection, since the two disciplines describe the computer in different ways-a formal model of computation in Knuth-Dijkstra computing, an actual machine in DenningFreeman computing.
Denning and Freeman proposed a "framework" that takes the side of engineering computing (why I call it Denning-Freeman computing), describing development of an engineering system and leaving no doubt as to the envisioned nature of the discipline. All the purportedly different fields they proposed-from robotics to information processing in DNA-are actually different applications of the same paradigm. To consider them different would be like saying quantum physics is different for nuclear plants and for semiconductors. The physics is the same; what changes is the engineering process of its application, as in computing.
The abstract problem of symbol manipulation is mathematical and the subject of computing science. The instantiation of the symbol-manipulation model in useful systems is a problem for the engineering of computing, a discipline that is theoretically, methodologically, and conceptually separated from the mathematical study of symbol manipulation.
Simone Santini, Madrid, Spain I wish to suggest ways to improve Peter J. Denning's and Peter A. Freeman's proposed computing paradigm in their Viewpoint "Computing's Paradigm" (Dec. 2009). While I accept the tentative five phases-initiation, conceptualization, realization, evaluation, and action-in the proposed paradigm, they are, in practice, incomplete.
While I agree with initiation (the existential argument followed by conceptualization) as the design argument, three additional phases are missing: The first is a phase 0 I call understanding (or problem understanding). Before one can pose the existential (Denning's and Freeman's initiation), a phase must address (problem) understanding, a key element in all complex computing domains. Moreover, understanding is associated with modeling, a key aspect of understanding. One cannot determine whether a system can be built or represented without the understanding needed to pose hypotheses, theses, or formal requirements. Understanding is often not addressed very well by beginning computing researchers and developers, especially as it pertains to information processes.
The second missing element of conceptualization is an explicit statement about bounded rationality, per Herbert Simon (http://en.wikipedia.org/ wiki/Bounded_rationality), a concept based on the fact that the rationality of individuals is limited by the information they possess, the cognitive limitations of their minds, and the finite amount of time they have to make decisions. Bounded rationality addresses the tentative nature of design and discovery as an evolving set of decisions posed against multiple criteria derived from understanding and initiation. The results from conceptualization, or design, must always be understood as both tentative and knowledge-limited.
Finally, a phase missing from evaluation and action is "technology readiness"
(http://en.wikipedia.org/wiki/ Technology_readiness_level), especially in deploying real systems. A new technology, when first invented or conceptualized is not suitable for immediate application. It is instead usually subject to experimentation, refinement, and increasingly realistic contextual testing. When proven, it can be incorporated into a deployed system or subsystem. All information processes are realized and embedded within the context of existing deployed systems. Therefore, technology readiness of a posed information process must stand as a separate phase between evaluation and action. 
Even in the Classroom, a Click is Just a Click
The news item "Web Used for Final Exams in Denmark" (Jan. 2010) gave the impression that such an approach was never tried before. I have taught computer-and network-security-related classes for the past eight years, incorporating the Internet as a tool students use during class, including on quizzes and exams. I am sure I am not the only instructor in the U.S. allowing students to use the Internet for research and comprehension in the classroom. Is Europe just now discovering the value of Internet searches in education? There is no reason to require that students memorize details accessible at the click of a mouse, when they might better spend their time analyzing and comprehending. The old way of requiring that students memorize facts from textbooks should give way to methods of learning more in tune with the Y generation.
Moreover, exams should be tailored so students don't just regurgitate facts, but make facts accessible over the Internet, then require students show they have comprehended them to solve problems. This new paradigm in testing emphasizes comprehension over memorization. (Nov. 2008) , along with the rest of the computer science community, the disappearance and passing of Jim Gray. Tragic as these events are, they are sure to be followed by others, as computer science is no longer in its infancy but well past middle age. I see the risk that Communications covers (and articles) could turn into a gallery of the revered heroes of our science who will be passing away in ever greater numbers. Communications could instead honor its icons by, perhaps, adding an obituary column, even as a permanent feature. 
